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Floral resources and pollinator type, but not presence of competitors, play a role in the
foraging behaviors displayed by pollinators.
What role do the floral resources play in a
pollinator's foraging strategies?

How does the presence of different competitors
affect a pollinator's foraging strategies?

How do different types of pollinators
respond to floral resource availability?

Prediction: The more flowers there are, the more individual
pollinators there will be and the longer they will stay on the plant

Prediction: There will be longer visits by one pollinator if there are
few other pollinators.

Prediction: Larger bees will be more common on plants
with higher resource availability.

Hypothesis: According to the Optimal Foraging Theory, in order to maximize fitness,
pollinators adopt a foraging strategy that provides the most benefit (energy) for the lowest cost,
maximizing the net energy gained (Heinrich, 1979; Kunin, 1997. With the theory in mind, it can
be assumed that the more flowers there are, the more individual pollinators there will be and
the longer they will stay on the plant.

Hypothesis: Bees tend to overlap in their foraging niches (Taggar et al. 2021), which means that
they are usually collecting the same resources (nectar). Direct competition between different
kinds of bees could discourage less competitive bees from highly visited plants. Therefore we
believe that the pollinator will respond to the presence of competitors, and there will be longer
visits by one pollinator if there are few other pollinators.

Hypothesis: Pollinator visitation and diversity on introduced plants are a function
of field-level floral abundance and trait-based preferences (Williams et al., 2011;
Wood et al. 2018). In particular, the body size is an important ecological trait that
influences how an individual interacts with other organisms and their environment.
The body sizes of pollinators can influence access to floral resources (matching to
flower size) and movement behavior (Chown & Gaston, 2010; Luca et al. 2019;
White et al. 2007; Woodward et al. 2005). Based on this we can assume that larger
bees will be more common on plants with a higher resource availability because of
their higher energy needs.
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The number of visitors increased as the
floral display size increased (rho =
0.6323218, S = 133.83, p = 0.0204).
However, the length of time a pollinator
visited a plant was not correlated to the
plant’s floral display size (rho = -0.15, S =
28602, p = 0.2736; graph not shown).
Interpretation: We found partial support
for our hypothesis. Floral abundance may
be positively correlated with pollinator
visitation rate because pollinators are more
likely to encounter and prefer abundant
species than rare species (Heinrich, 1979;
Kunin, 1997).
Duration of a visit may be determined by other factors we did not measure. In addition,
we did not track individual bees, and it is possible that the same bees returned multiple
times, effectively having long visits cumulatively.
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The number of visits to a plant was not
correlated to the duration of the visit
(rho = -0.0919576, S = 12536,
p = 0.5674).

Interpretation: We did not see evidence for competition as a determinant of
pollinator foraging behavior. This may be because when the pool of available
pollinators is saturated, highly abundant plants may have relatively low visitation
rates (Essenberg, 2012; Totland & Matthews, 1998).

For solitary bees, the
number of visits to a plant
was not correlated to the
type of pollinator (rho =
0.4768131, S = 149.63, p =
0.117).

For other pollinators (not
bees), the number of visits
to a plant was positively
correlated to the type of
pollinator (rho =
0.7092081, S = 24.427, p =
0.0489).

Interpretation: We did find that pollinator types differed in their
response to resource availability. However, our results are inconclusive
with respect to hypothesis because we are not able to compare sizes in
the "other" category of pollinators with our methods. Our findings
suggest that an investigation into the sizes of pollinators that are not
bees would be important to conduct.
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